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®'f gmim. wmthm f&etor#, miii 
la F«ipi»ti©»! sii€ fglateA ppsutt#®® witliiii tlie itoraf® 
l^a me af In Uiifi mmmmiul st,oi?«» 
»g# ©f mm* 0t %M hin tt« ©esteat 
©2 At w#ll a« tilt teapt«tay« m& feial.dtty. JIl 
©f tlie»« mm mtfmt grewtfe of 
aM aaAeslmfel# ^ emgyaatit witlitm »t#»i 
tefty tota lmf« %s©a ap@a tli# ttomg® %#• 
hmi&T ant ef wMemt., woffc lias 
"bmm doR# ©» ©f th,® ©tliw «®»11 .gi^ aiiat, r«P'Ort« 
©R %e fe#fe«'ri@r of mm, mm aprnrm* 
w©i?k te# tlie eff®e"S #f »aifl%ti,r© p«i»#6at&g©8, par-
•tieslarly #« wm»p%mttm Im ititties, ast sfsllafe 
in ©©fflssMlal stos'ag#.. tesi tef fefea i#iie #a tM# 
©r »i«»©rg«i*« aai -|iie' pei?oentaf«s ©f % 
ftftA SQg ta tlie &is»* 
fhm stmiy' Wfti «M«iPt&kea to 4#t#fttla© tto® 
tffeela #f wittrnF# Qg 
the pTmm%9 m m tli# 
t:i#» of mm m&Am @©a$'r«li®d.# '3.a'bomto:Fr «©»titi©-ii«. 
It l« *«i«is©a that •€«%» i© ©%tsiM# will fe# ©f mlm# if» tU# 
i©liiti©m ef p»l>lea8 as well a# i»tl.eativ© 
of m§ i*#fp«asii #f ftoit.plma'l m%mM* 
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0f whsAt Im&m&mi. witii tia® after e®fifiillo«iiiag 
v h m  f k i  m m t m t  w m »  I m m m m d  1 2  p ^ r  e e a t ,  i i  © f  
ill Mlatism tQ lAter .rs«©a.rrti«« wlii^  r«f©a3.®4 
tk# r#!-® tl&y#A %f «ita?#®i?g&al.i»a i» ttsplratiea phmm&m 
at Mifb ii©i«tiii»e I&W'A&m Ranstii^  ant I'll)# wmkimg 
m #©,|rtie&ii«,. feamt. that. wliea 'mMpimtim. wm «««««»€ 
Mom. after •©©utitieiiiaf teeamt t® m magt #f »lstmr# l«ir©l8 
the of mtM witfc. immmlmg aots* 
tar# mmtm% wm iregniar, eaa a mm%h ©'S^aneatlal mrf@ 
remits tmm f l@it iag 'at istmr® emtmnM afalnst msplmtlm. 
Irregiiliir Imt Xmrft iaertaist ia r# i^ptmti©a rat# eeoarret 
wke« ®iKii|jl,.e« mmtml&img mm. tl&R 13 ^er «#iit ef aoistar® 
w«r® 9%0mM for » ft* wseJfe® at mirnmt®' hm-
for® tfterwinliif rtipiriitorf- lBer»»s,#« 
were ©f ttoe' #r4®r ©f ^*»g?iitude of smemX fe«a€r#t per @mt, 
mmM wem fe® by t&e growtk df p4er®» 
orgaaiswi,, «©timti©» @f iF&ri#M« taiinnf. srstessi 
withto 111© i#«A ©owii %®©a r©»p©a»itelt f&r »©ae «f 
tlaat iatjptfti®, 
Iffeeti ©f f«ap.«rfttwif« 
fli« lit«ra.tttr« thB imflmmm of 
m iOg pmMmtim »m» ,r«yi#w»t ity lanlta 112)» wli@8# r«vl®ir 
©t&#r 14f« pmm0»e0 of &md mnimlM, m€ 
4¥r'^m 
hf laRit* atteiiptet t& mml^ m %hw r«la-
ti«i ©f pl&iit *»©iplmtioii a»t • in t#mt &t 
a«t m% mat In asiiy 
@m«e« %h& tempmmtmm' nmttMimt' 1%^) the f«t« of OOg 
pr04tt#ti©« • lis# %«tw©ea't aat 3 fm «o®e 19^ i. iat#j?mis. 
fh& 'wm» howwi*.,,. far 1# at 
liigM«r t©aip©»ttt^#i' Mi^ ©r iatej^ &ls im 
i»ati^ #i ©f til# A# has p©iiit®4 •wt (11), t&« 
"rmJLii# of 111# emtft&imt fer .any mmt 
hiftf # i|.#®p©patuF# B8t«^|..patA a 
-tmtf fmm. tm 10® ImtmrfrnM hrnlm the 
iiliiiaaa, to s«ro tm mUmw tii® ameii^ iA th# 
lapepiant thing tempmmtmm. #o®fjfi«i#iit Is la 
gmmrnl set tfe« mlm# ©f th^ i©«ffl©ie»t t&p my 
glwm IQ'^  tattrrsi, lii.t tli# asmie'i* ©f it* wilJi 
rtg»i»€ %•& tto pmitlm ©f the is tli# ttap@mtBr© 
wmm ssi Bttiwaai,. 
(15) ei8^te«i«#t tkm pulaf lliat ftetr# «ppes,r.s 
t© :li« a© optlmuffl f©F pratsntltii '.©f 0Og,. 
&b©v# which tli» wit li 1mm with higher • teiit«»tmi*e» for 
the m%e sm€nmlly' !»«'©*»«# with t© & mMiwm 
rmXm at whieh, it re»lii8,, with^»till t«ffip©ratmr0«, 
Whtil th© thtfual 4«ath. p#int df th# plaat i« rtanhtt. 
M.& 8W« -awtthoF rtferret sl»© t© tb« effeet ©f 
abrttpt eh&mttt,, «« inAlsstti hy f&ll&Ii»*« 
mrk m tiiis |E1|, In fallAtia*® wQwk, 
tsrwiital fenAs of l>«ait l.yiei& fafeal w%m kept ®m 
3.0 per mm% sugar m %m, astlia, aat hifii 
at«r«# fsr tlir## iaf»* teea- t&e »t« 0f' pr^toeti©® 
wAf tli«ii »t ffei aetimm' tli© fate^ 
wft:i greater tb# tl9»©t tii&t list %@eE S^ept at tlie high 
mv mt tlie lew tepptfmtef# tli,a» tm tkme nhi.&L ^mA 
le^t mt th& ®©Aim« t8Si>-f»ti{.», tliit® MA W'^ miemmA 
m ^mugt |m«.t pri&r %# tlifi 
festf'elt i^r €li net *#atl#ii BJ.aii@*s «|j|eeti6ii» t© 
P&llMto*#- i4}»^ lisne peiatM omt tliat 
pl&at »fct#Fia.t .kept tm s ti»e at m6 UenptiP&tmre ii not 
te fef luteyftsily t& mmt&rt&l IHa-t h&9 
hmm k«p.t f@,r tii« i«® tl*# &% aaotlier t#ap«ratwr». I» 
h l »  m u ' m  o f  W i n t t o i ?  
tesraa# r#«ag 3.#*w« #f Mrisf, &»€' taferr®# g«,rt«s fee^ii 
(Pimtmlm irtti«gig>lUrn memr%AimeA th® pm^-
imetioii for a mm txpeitt tfet 
ii«.t«rlsi f®r m t© a Iswty ®r-hi#ke# teap•tfmtittr®, an# 
it« mlt @f fi?e&a®li:©a al tk» 
9rigltml MeHmm l&e m mmm^t 
low®r or &mamh&t hi^ 9w »%« ia ttos s«#oiit |3#ri<i€ iat tht 
Et&tFiisf te ¥3istlier tMe lat-®i»aeaiate 
tBrnpemtum- vm§ %mew ®r klgher, # t&aii ffcie 
*«ti^  ffce»e ^ sb»«,rf».tios» wtr# 
m» fmllimg t© glinir fm ©f 
*li«j istiftfeta m mtt&r &ifmt of tto# 
Bailtir m€ <3) taT«s%igaf#i the infltisne® of 
m %b© Fespimtloii ©f 
Itiag ijiereai@» in ttp tO' S* 0a»s#€ 
an is«3?#&fi« ia rtsplmtory »$€»• fesptmter© 
dn tin® #.f a we'f»# 
EttmMn of 0©g. i0:fi©#itti»mt|oii -
SpQBhr anS !#&«© iti) tmw&S. that ia tit# OO2 
•d®»t&8* 6f th# mvwmm&i^ m. iaFlt®a«d Mmt lint & 
Ittireri® e f f @ m  m  the mte ©f t»iii-ii#ii. flii» 
effest mriti nitli ip#©ie®. If tte® eomeeatm-' 
ti®u wfts amlntfeiiiet. mt «oai't»at ma.m® utter'« th® 
mt0 ©f '©Og •aifg.i®!! fin&l]l|r atosmt tli© »m% &« it 
w«« he fern 
Ii4€' 1131 f®«»d lliat tli® i?mte of aii&sipofeie OOg 
isroduetion ia plaist w&« €©pi»«i»eil "bf 
titatiirely ^»grm ot €&pwemi&m mt tli® temp-emturm 
nm^ Skpp&&mi. %'& te® piNiportioa&l t# tlie itaaap® w©^ of tli© 
©©»©.tiit»tios sirer «. r&ag© fs?@» 0 to |© p©*» eeat at 
oa® pm&mt'e* 'fki# •Afprtiiaat aetlen &t 
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I'^gt t© it@P' As Wm p®s?e«wt«f« 0f 
O'Xffsa wa# iaertastd iii« .;r«ipl»ti©a '»%# aiio ia©»a««i 
siasi,t&»©©«slf, t© rmeli la %m pm mm% oxrg®a tlnt-i 
%U& l&. air mttm' 'Bits iiie»a«#€, i»«t« wa* 
#xplai,»t A« Aa© t« rsaetiew# 
,Sisilai» «x|5#r4aeiats- wit'li seae-.s.@©iit fimlti wsr# 
«At« "by Sitt^ aai felt mwmMm in 1937 iBf) witii similar 
jpesttiti. IE tiieir »•«#»©&#« tli® mmmntmtlm tm 
m&msm wm tmmH.tB Is# per eemt at «©xtta#%l#ii pdinf#* 
ila.«& C IS I F#f pimli©ft. i*at#.ii tim tt«p®r* 
»%«»§ fcttw«#E 10 ast :3# §•, sfi4 In %M % 
fwm fS.3 p9T &mt,. At tmeb t#ap©»ta« mM* 
pif«t|.©a m.t9 witJi » inQTom&'% ia tli© mm* 
m:&tmtim m eptiaal fressmr®'"* w» 
-whimh l«tw«a i*3 «t f©.,© per $m% G^gen 
mmmMlm »««€• Witli m im^wmm ia 
mmmu%mtXm fmm tbia *©ptl*l, pratsttr#" the »t« h&gm 
t0 mil m & mimimrn, mft#? wM^# wim sfill fm^m9T la*-
#*•©&«©, :& mximm mM grmim&lly at tfe© 
#pti»a3. pr«ismr#« nf 90-95 per #t»t ©xfiftE* fli« 
»t® &f a* til# klglitftt @xrg#» mmmmtw&tim 
ms#4# fS.3 per eeiit, w«i« aiwrnf# low«*» tfeam tk&t at fO 
per #«B$. 
i f )  ^iaag## i», llie ia-
Qf tJ^e trnMr# ©f potato &ii€ aat tit# 
ro®ts ef mat#** m of -©xygtB, <ioiieeaty&ti0». 
fli« mmmmmmtu wem mmttmmmM f%T &mmmX taj# at 6. 
?fa® rat® #f Mi»©teie aat 00g ©rntpwt •lif r«t "teett 
f'OQ'lig wa® a&wmiPtt* fli©- as»aX mt9 la 
&t» ia all, tilt -ii&terlal#-msttallr WBut' thm^h & tfp$.-ml 
mmmt fimt a t© mxlawtt;, »»t t&@it a 
•l@w,i* fall# will A la, »•©*« m»m & ©oastajat Ittel. 
la tk# mt®® of pitato®®,, 
m€ r«i li«efs were i» «&rr©tt tife® mtm 
gminallf F#»# »!©•« a«J3»l «ftd aaintaiaei at Mmte&m 
•Fftti emu fW' %%f k#«jp».. $, 'Aaage tw-m aaa««fei® to aeMl^te 
#i* mm t@ i.2 pti» ©tat Og# *®@t»paolet'toy 
« F&pit rift 4» the mte &t p@tato®s, iMt the 
mmmt of <1% flT®® ©ff Is air %mf&m the mrml mft was 
tm^6^ tit s@^ alwafi a €4pf#t witli tlie leagtli 
@f the ©f Amtro i^e-sli, 
ifiaar (10) studied tl»t effect tif i.®e«»i4Rf tiie 
w»%e»i 0f Mftiwption aaA CS®^ pp0.i««t4©ii. "tlie 
istyemi# m» fa^ea aiip) te ateat 15 per «e»t hf 
T0|aii«., ©g wm maintaiiiet m% 15 
per «©iit.,: Ill© mtmis, ©f of imi.ts.i]^„ 'Is#©!;,. 
.fluad tm»ip wmm AwpmrnmA^ $ p#r mm% h l^Q-w that of 
tli© #omla«3ls, tet-tb@^e w&t e^idene# %im% 15 P®3? •©«»% !« 
A mjpgiiial «©a:s®ii*mti#ii b®l@* wM'Sh 
la mt® 'SH-f mmmmmtM tmisfe smXl tif*-
m 6&mrw&4, i«i tbea# tmt& v&m dtpeaieat mpm. 
tm MMltm Msk m r&mvml tfp& ©f ©xpe^riaeal? to vhim 
ttot. ti»m& Mmplm mm toM*t iaf© $m m@ 
©.fiflig the tw© itffereat #:si'g®a t©a#©at«tioas ia & §iTOo 
wrim, w&ile Wm of&er mrlm w®siir«t tli@ tw© 
ia th« wm'0m9 A piiitiT® 
ml&tim. tli# mime® f&w tte tmQ sm&mmiwB p®i»i©t« 
mm ol#«rfet, wswltiug in a low #^©s*is#atm3L ©i»r©-i» for 
ttos 
ISs^Nftis&RlsBS &6 ml.vmfi f@wi. Im. Ixenil'* 
tag g»i:ii# (261, tout til# parS^ they piay ia tiie heittiag aM 
9# t&#i# p»&i-@ts i» $© mmlmMs* 
Bwrnsm (29) f©«ai tb&t, wliii© wai latiuatif® 
©f •««&§« i» «t<^ret pmmntim &f wild toy 
^$mXnAlen ©f «lr ©i* W tH® Bse @f iiitifeit©r« tlA sel; preiraat 
i»|«^y to w&eat wlltf. An la fm aetatty wm» 
«t#S96iat«€ witli, m&M feiit,, i^A#a aif wa# »xelsi-i#A| 
inJwiT mmrmA, tei^ tlfflpaieat &f a i^aity.. 
«ttt W&&A»w ik) »aA Idlitrtita itk} k&m 
«h©ws ttaftt ^aitt %mm %%» wliea ftof®€ «a®r 
«ouaitld»« » 
t0 ftmty the wm^iwm%%m of gfaia tlmt is 
frtt iwm mttttr toaiitioas wtstiM 
m^Twmllw -imm tkety gp^wth, 'h&w% «<it to® 9nmmmtn%* 
fli© um of antif-tpti# ai#afji m ti?©&ta©at® »t»»g ©tittigli 
t© lAifeit w Mil mu& atlA #f#»« i,t ®fea to th® 
•crltioisa IhtAli' tUs i^ eipirati^ R ©f the ffnin tttelf any 
feftlF# W#t,a afjp«®%#:€» Cl- l^ treatet wM®at 
witfe €01 aat m ii©l€ girjiwtfe ©ten 
%h& gmlm watAin i^'2| pm m«t "&n tsh® ©f 
lietli wmwlkmtlm faerti'Sg #xp«Fi»eat## tli«g« amtMow 
tliml fmngl piaT as ia tb© la®atiiig 
#f 8t0i»#€. wtoat# tliey paiattd m% tii&t Iht 
»etit« wim 0@i^ , %© lahibit m^m& sttifiiy ijt m® 
wfetntj ©ftfttially mt tfe# higtier ®olat«r«» 
C2#| 'Wf mmpmm0k» tm •fmafiits.ti® 
ant f««mA mst & f0%t &t th&m wsm •eff©t.tiips ta Jnliibltiag 
tMe of i«p- mat 
fmJ.ift0llme Mem tfe« is©*! 
Mats &M mitte#' Clf'l aoy# %l»a 1§<5 trfani© 
©©ap©»at« 
wem tm fmrtber %mMXm* aai lltmM 
l.eal# wtF« % sfitfttittg tMiptsei wheat wtt& 
tbe amotint of ia, » •«a:ii.Jl.,. t4g3a.t •oo.nts.lne.r,. 
wliil© til® gmm&m ©e»p«3niii€i w©f# applttt % ©onaaetiiif turn 
m eoatalmtfif tli® gmln» Ooiwtaiit 
applloatisa ©f 2 .g». df QQl^, mpm pm «af tteromgliettt 
w&B fey MIJ'Miiig tM ineoaimf mtr 
St# Xitttit In OOli^ ti»©*ta®iit« it 
WM f@«»i &«• l.«af «« -m esmteatimtlsa of 
#i% m»' mM. w«i mpprmm^t teat ttiat 
^li®il tliis foiafllt was m&pt mx% toy tie &ir &%mm. 
fftislnf the &mplBt gesmiamtl©®. 0t mM sp&rm aiid 
gwmth #f wtp® initiated mp%&tf mA ia 
ta#i»®at«t A wigmltimnt i«©reit»'^  la 
gtMinatie® oomrmS, in a&apl®! with Sil^, 
mm in. thmm iit a®t I'spidiy. . with, other 
Qhemlmlmf tlie fesmlts obtaiae-d ls.|" tfeatiaf lifae&t s,t mhmt 
2§ p®.i» ..©eat fi#i.sta.» nhaMe$. that ©xit® wai ale&f* 
If a#i$ ettmtim ot ttteS im ..IniinDiting 
Stliioaiii® m.f »©» t&aa 
pmpflmm ©xid# in UmplB$ dew ,tfee itir@X®pmea.% ©f fr®« 
f&t aiiiity. 'lii# «e«i©®l.r «»®t .mtmying sweats, etiloria# 
4i®xi4© -&ttA t3?iAl0iPii.e., w®r« e'alf *©d«»is@lf 
eftmti.v-9 m m%^ at 
tidat. I xid® at §.#2 f«r ##.«! of wf« mwsed m 
i^dtiat© i.mp &t »^laatl©a 1# mm tm mtnm» fh» 
awtfeoip# #o®,ii:3Lmt«i tli&t it .is |».a««tfei© to -retaiNt tlie itomgt 
t«t«rlo»ti©ii &f €»iip wiie&t toy o.f ©©i-t&ia 
fttagiit&ti.© Affai'tali...* .«©»« of tlie @dap©mmi« 
®»p|,9]r«t iras. t-e mermmn .damaging tff#®!# of 
a.@|.stmr# which *»*•© fr#ai0.st !.» s#i»pl«.i 
•stoyti m&m ©©ndiliem## l^ e Aeltt#ri#ns «i&aag®« 
wfeicto: mmip %m gmla in spit# ## %Ub pmmmm ©f 
fwagiitmti.© 'a^m%®t p^tiialarlf %n thm atosea## of 
0xygt», «t«li fiiirtii©# %«f©r® ©fa«»ieai pmmv*^' 
mtl0B @f «i?0p« <iaa tot *«#o«ieaie€ at - a ae-ngmr®* 
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la 1^1 Mmmlm. tmm ©f 
tag eerii &« tlitgr w«te hmmgh^ trm the -Mgrnmam^ Fmm fielt. 
Special mMpimtim flAaks wert ««©i %l«p©iigfe0w.t tli« 
exp#»t»ettt8» Fiftiw 1 sit^i 4wt&i.ts of «li® m&plmtim 
flm»k» I5i0 lo¥#f nec'H: a l,#©# rt... * wite-spath Srlea®©|r«i* 
flask i» i»«i-tr4©t®4 C^) t© tfest m 80»• 8» fw©*k®l® 
(» will fit ie®»elf Islio tii# rm&mei. #p«nlitg. 
to Hit flAik ©f p^mx tuhm* 
fbB (0 &xMmAs eime t©. ite« h^ttm &t We 
tlmsM, s»l i« i.t the outlet with a mvm ml&mp ®» 
rnhher tttliag- Abemt mm i»#i fmm th& is m 
tsrtt&sl mm. i» wM&h mermry i« mM in & fiilfetir tafelKg 
j?#-i®rroi3r 11,1 A m ^»@.«r©iF em t&wmm at#F«]ry 
into tli« iiorizontal portion ©f tJii f »j»t i«sl it afftiast. 
gm l»ak»§0 '^» fil© otter outlet ©Kt-ents !£)• t© a 
•i#sl its ^ »©riw^ tfeft twpi© is ia :Fla.e#, 
tfce fl&st, i« Bt&pprnm^ «ii (a) is iato tfe# 
a«#k «f t&# #1^81 t© tli« stopi>©,i»» fh© 
iramtage of the fi&sk i,i tlisi «11 outlets art wit& 
mmmw a#«,liiiiti tfc® l®®# of @af»toon dioxida, &iii 'ftt fef 
ms Ii.«3p:|fi« '^ IB m# «i^  fe® 
tmken 'Madi.lr* Oia.il3»tl-« #f WiptFas-tiea^ fl®«Si8Wft» SORt 
Ti|' weiring -liMl wttM »€ wlWimt vmtm*-
•fli« •m.fimmnm t&# tw# .p#amlt« - ia wtight ©f 
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Figure 1. Respirometer Flask. See Text 
for Explanation. 
mmter trm wiiiefe wt ffcie *©!.»« ©f tii® flmU; Sar© 
w&i trtem 'I© fm* lb# w®t#ip &f air 
fb.9 g&« &«lfs©i wtr© «ft&t #1^ m ®&i 
mmmlftmr I If I'. fii« water i'ii the mwmpMm wm& 
aeifiifltt witl f@»i» irtfs #f e^meeaHiratei. smlfmrls a«tA 
t© 2|@ li.* @f f© gmaft &11 tli® 
tmfetttf-gi&i# ^weetlLeas were «eml.©d with fheXMe* 
Wm' sa-sh ga# afi&lyfl« tM# feliewlug mm 
pmmmB Ciii ««,.* ©f 'IfK. lseml3iato-r 
Aat mm t«aper&tur©s,. iMe ©f aerewf 0®S.ii»ii ia (£) 
Istea fiWM tiif of mmrnvf Im iim 
©f ftir' latea lis 111,I* Tol-mwt ef 
aimaf S ,^ mA of taapl# mimm 0tg, ais® fh® and 
t4»« the mi s&t«. 
I#t *©!««© ;i»#«p4mti©» flaslc at 
'fe®giaBlag ©f t««t lit fg, •©laae #«tii n»«t 
fhm fme mtm^ «»f . •  f^ ,  
MmriLlng t« t&e l.s.i« 
Vl * 
tMea attt fg « f^S i2} 
sXs© « .SE-5S. X C3) ^ •%»% 
. , fg » faj^ *iig| 1^1 
-If-
When « tf f f|^  « tsapeimtmr® of gas «aaple aad 
Fj ,*»«pr#8#.iit8 Mrwtri® ^wmmm aiiitt® li«i^ t '©f mermwf 
in Ig) At tti# fe®§tiia.iag ®f i»«.* iBteraal pme&mw® 
&f flmkt 'Asa fg » ir l^aa# ©f f*.g m% ^2* " p»8®«3?t 
m.t me mtmrnsphme^ i*%* fio a« Igf fg « «,¥»olate *e«p©3?-
.at«r@ .at ©® f-*, i.t» 2fl® I« ''^ ©s fey ««e of ©tmtlsii |#| 
m mm ©Ibt&ia tk» mt BBmple ia gtaataM. itaiti. 
fs.l»lt X will i#rr« a» aat aiaw#l®. 
r«fief«@iils til® fir«« wlma# &f flail ia. it&Ma.rt 
•malt*. 
I?ep3r#s«iits- staaAart faltta© of saapl#. 
it&nS&ipa wlw© of 
im .fiatk &% ttat ©f . 
repre«@ats @f- 0©^ 
in sampling,, fkii am«t lb# «.€€®A to 8% 
found to obtaiji tetnl pi»@tn6«A. 
OOg ia ti«e ia eo.l,* ?),. 
repreie-nt# Einb®# d.f iays 'Isttv®©® tw© 
si7@ imiiplliigf . 
weiflit ©f ietti ia kil®g|ws. 
rep»«emt® ?»ts of rsspiFatins in ai. 0% 
per Ml#p»a, wei^ t #f «tti« fer iai*' for 
the iattwal 
rtpr®#®»ts memg& m%B of mBpimtlm in 
mnit® m In. i,#' for tbe fsaf#^ 0't# 10 p«r -etiit 
SQg.. 
F@pr#.«enti. ptment&f# ef 0§g in At ti®# 









X» 0Rl©«3L«:|i#ft C'kgtwt W Q,Z7k) 
I#, I looa •ii% ^1%) M& !• %0 
9 643.# •6*0 §.0© ©•0 Q',m i.t ©.0 
2©.? 11 .,1 §.3? 11.i t.ii l.S lf2.,0 
i 643,-0 2d.r 2i.5 §»lf f.a? d.il 3'.3 55*^ 
€©1.3 is,t ff.l o.SS f,2f ©•36 
k 5B2,5 If.s 1.13 S,,1S §.i® 5.f 
5 li.f 2*12 t*m 11.g 10®.^  83.8 
1 51*. 1 ij.? fl*f 2^5 13.5 0.f3 i3.f $3*^ 
'f 1%..0 Sf.t 2,3J IS.? #,f6 U*6 5f.i 
S 3Zk,k 13 »j loa.j. lj,i i.of 19'4 52.3 
t 51t,f 13 .f wa 2»i8 1.93 21.& 25 ..f 
10 13.i 110.0 3»01 5..fi 1.?? 11.f 
11 12^.? 3.6S\ 11^»F 3.21 26.3 20.1 
•li­
mine of ii ef &% till# tint''' 
aiii thm tilt falne ©f tfe# ii 
f,r@ii til® 9m.* fliii will giir© the mlm &t 
fifairt nm€m @<ia.a»a i« amltipliei hf tfe# figar# mm4,m 
iiirltiag .ffet mlti® df fe/ i&« lait pFoiaet, 
w# hmm til# val»« @f g 4m wiit* ««3ati©a«f t&« mte® 
Qt i« ©Waimsi W MAiag th« sa« ©f ffe© .1^0^, 
mimm t© iii-ldliig it fej th.® •a* ®f mil tfci© pr#* 
mMmg ^sys tin## th« 
Im 111 I If* 21# aat 13 per- @mM ®f 
W. S. 51 @o*»m #•«€ »s,iifl«» wtrt «s®t« la lii«ml>atoM 
«f S® S.* tl® 3# §* wmm mmM fm tfe® ftrnty @f 
i* mm 1@*®1 •nQiiMw mmUGm-d im 
(t'h 
f 
Is i$)$- a pi»eliMl»aj?f tmt mM n,mA with thm9 
el«#« tfttraltt® Aitli feftA tiit Ittt witisa ant. hm$ 
©a the gsmimilm. &t tkw me-As* M Ig'Sgf 10 «it 
It ftf -««»% f@i» t§ mimtm, 1%) i^ oiiilorit®, f 
ff&as p@r 1S§ »1» »gi tm'm® bear* i«) G®w»aa*«, on® 
ia 10,000 ^arts Qt f&T 1$ mimntm* Qemma^M wm§ 
0hmBM m» the fttagitii# m ' A mm^ 18-2€ 
per #@,iit mmttmnt wm» tt##€ la t5li«9# exp^riaeiits. 
§mm- m9 $mMm to mM Ama tUs mntmlmtlm &f tii» lalj* 
als' mA mhm %!• atlag «te.rilt fl&.slES,. 
mtrntkms t# i1#j*ili«e top# of 
Fetpiratlea fiatis, a»t a#t»g m,sef whmmw^ mm^-^ 
»mf*. ie»iaAti« #f #©•€« sat &itm #mp#Flaeat« 
wms ieas ©a iftrilt petri tlsli®s with ftgft3MI««ls»®s 'iittlii 
t« mmk 
M l%|i •M immhrntm i«t at 311## @» ms ai#t la i^lisi# 
A »ag& of ptr mmt mtstum eeateiit 
*a,g §Skm wai takea to mi#. Qie part ©f 
til® mm If grain from the npp&it sut l.w®F p&i»t 
©f fee ©ol** lattfltwi ®a,^  wmm mi®ft fei? iaapl# 
IXPBIIMlifM. mfMrs 
*«!»«• e#13.e«ist m r«ipimtl#.ii ©f sjai?!#* of' 
«»!«§ fmi« Itt r«ii>.|».tion |#f. Figaw 1>. ^m%m 
im tlmM wm ^ to wrnwim lev®1« hf m'$M# 
isf, ©'i*^ i;ai»t«f« was fi-iikti differtat tia.t« tmm 
tli# field, to fiTe a i«g« ©f aelitw# mmtmtn* S^ae %&%§ 
©f gimia. w«» it«rHis®A wltk 0e3?e«itii*l tm «eiipfti*l®®» 
Willi. fmlit,. ' wni mt aif-
aat tii® m%m ©f the fridii 
,lift t&A f%mt. war© at .lat®,rrali wwtil 
% &ad » ©#n*eiF@iifiliig 
0f a@©«wJ.»%«€. 
fitfe flie«8 aiefts«r®ae»t,i 1$ ms piiailil,® t© »@pai»at®-
©at fomr jaa|#r $mnm i»t4#mtiagf |m) tli# #,ffeQt 
@f »0iiitm»,(i tilt of'ttispemtmi*®-# M "teh® effttt 
&t &g depletion sai Stg, m€ |a| 
tf mf#ii tM mMs of wmplLmtim*' 
©f m I««p|»tiea 
iyist mm uf s#«t mm grai®* iiaving Aa 
initial @f S p#** wnt'# wa« »©,|ites#ft 1© 
I#?©!® 1»st*tea th p#F ©cut sua it* afe»g« 
Mipiiutioa T*t« aariEg th.® period whm mtoemt lisif of the 
©I in t&e flanJte m«. %«i'iig was at thr«e 
lfiBp®»tw»®». Ws.tm mm Bhmn %n Figar® 2 iwad fatolet Z t© 
k* Ifiplmtiets txpoaeatlalli' witsli aotstmi*# At 
&il tmpmmtmm, fli« zt^' 5. curvf a,ii#w® i«»t 
altliomgh it t®llm» tM f«« gtat.fml p&ttfrii m tli# 
lespimllsa wm» so @l#w at i®- 0. timt tlit.air la & 
Mm mX», flail: @©»t«iai'af 50§ g« ©f ©©« «.t p^v e®at 
aeistmre i4€ a©t sfis# «fe#ve k pm mnt ia 1$ mmka, givii®, 
a jp#®pimti©s ml© of lm» %hmn 1 «!-» iOg/kg, ^jftla/day. 
SaA fa&ll qmaatiti#®- of tl0g taa bs HeJLA ©aly -witte a mewmw^^ 
te, glass f.e^t »», hi©»*. li'itsii#® th&t h&tk 
ital aii4^ a©tli#t mm f»tS..ifMfo.i!y is glmn W f»©t 
ttol tHis »atl.iig fit# m .Siie©tli#i ©arr® 4i»»wi teaugM tfe® 
mtei tli« 8«tt Mt with Ul0i®W 
mnistum paytsiitAi##., . 
At Q.,, .rsipirittl®!! tiii©r®a«©4 53 tia®s' from 12 ml./ 
Mg./^ay mut m^iMtmm te nl. ft% 23.f p®i» 
0©ttt. At # •§»,# iaswaitt I7.5 tin®* 
17.1 &at t^.2 per eeiit a©i#tiir# Ifatoi® 2). Sine# the ris# 
for tfe® aoittttre spyNsad at 3^® 0- le-es tfeaa 1© 
mm conelud© tliat a ©oapamfel® l#g&Fitjta.ie la*' 
©r««.«e #f wmBpimtlm witli a®4iHii*e • was ©fetsiaet wlii«ii wm 
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PERCENTAGE OF MOISTURE 
22 24 
Figure 2. Respiration of Maize at Three Temperatures 
with Varying Moisture Percentages. 












































tmlsle 3^, »&spi»tl®a of Ma tar© iam at 11. i®' C. 
FlaaM 
». 
f @F •©#»$ 






21 14.4 0.4IS 501.0 10.4 ra.o 4,5 
11 - I4.f 0r46-^ 470.0 i.f 100.0 3.5 
f 17.6 §.27f 683.0 12.6 100.0 ,28.5 
32 1?.8 696.0 11.5 100.0 28.7 
tf 18.8 0.1852 786.0 4.4 100•© 99.4 
•6 19.5 0.1345 857.0 10.5 loi.o 99.? 
32 21, t 0.1375 $45.0 11.4 100.0 185.0 
3 23,1 0.0927 fiz.o. 9,4 90.0 442.0 
33 23.2 0.0930 fOi.O 7.6 100.0 422.0 
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k, ef e©fii at 30.9® g. 
fi-Mk f«F '©©at Mg4w%- FRE# Per ®©ii"l Pef «#«% 
AE. ©f ie«t« FOLIA® F% %S: 
F U * f  0.^^67 ^53.0 S.2 , 1@§.0 11. a 
2 Ik. 9 0*^66 ^92.0 7.f fS.O' 13.1 
I f . l  0.2?84 66^ . 0 i.s 100.0 80.§ 
3 17.3 0.2?50 663.0 s.^ FS.0 83.5 
F 19,i 0.185 7^1.0 fi.o 150.0 
1 if.-S 0.182 751.0 100 ..0 154.0 
II 21, $ 0.1385 775.0 10.7 liO.O 296,0 
I 21 »fi 0.1380 805.0 f...6 fi.-O 2$$,0' 
ai 0.0923 85^^.0 f.-g' 100.0 $m,0 
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900 
O -o FRESH CORN AT 30.0 








28 14 21 35 
PERCENTAGE OF MOISTURE 
Figure 3. Respiration of Resoaked and Immature Maize 
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33  ^ U . f  • §.0833 fl3»^  12. i fii-.© S.l 
flXI 18.4 11.1 fS.O 1«.3 
3 18.5 Q.oms §32.0 lao.o If.l 
13 2©.^  0.me ,S^ f.© U.§ 1.00.6 36.0' 
f ai.^ 1 i.liz© S51.0 i§.f 100.0 36.6 
31 22.1 §.dii43 f2f.0 10.2 92.0 i^ 5.7 
33 23*0 0.0505 f#f.§ f .t f6.0 72.0 
i 2S.I> 0-©;3lf fES.O f.$ f©.0 I80.0 
Z 28.1 • 0.0363 9:^0 >.§ f.8 f^ .0 ISI.O 
JCI 31.2 §.d3%S m.Q f.3 96.;© 251.0 
1 32.i 9..i33S foi.o 11.? %^ .9 3tt.O 
31 33-? Q.03'33 913.0 H. 9 12.0 330.0 
tt 0.0323 7.f $4.0 392.0 
f 35.1 0,0325 Sf2.t I 2 , f  28.0 3?8-.t 
!§ • 0.©32t S98.0 13.1 3k.§ 391.0 
0 3®a 0.03IX f§6,.© W.ik 50.0 615.0 
X 0.0307 909.0 11. k §k.Q 728.0 
m 4Q.5 o.03i4 WO.O- 12.3 30.0 763.0 
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»e&»arl»g fef &t tli# @6stfi,i»€ 
g&s«a, in a» ata i^^ e.s'® wlii©li ww 
eemtimoailf Mnmrnlmg 4-a % 
mmtw^es^* fli® IMifltmal § mlmm f®,r tm#i-
t&apliag, S.fttt,rfai mm Qf ©©nfeistd 
tfftfti.sf tg -amt m tft© jrtif&f mm* AX»«|. 
til©, failles sterllf mA. Mi# $i»i of fee #3i*' 
k«mitl9» ©f Ifee % ©f m© tXmk @f 
!?»*«« mi€ 
Eegpimtioa #f «»l.a 
mtm with tg ani 
p«r«eiit:&g«« aj?® §Mm In Flgmi»«#  ^ loii 5# 
ant,to fablei^ i t® f* ##iwi,!iftti©a fs,r &1X ©f 
ttof# Feipimt-toR raa, art IftelateH 
in fa%l# kf. &«€ »li@w ttot wm '^ mmmmt iminrf #f 
m& i»ia,, i,iai# .all loti fS t© 1§© p«i» #©Bt» 
Bi« sppjrexlwit# pelat o# ©g i» marMet 0a 
fa A. .tit® piJTftft ©f ftgttres k 5* average TOf p#i*-
©eiitag«» ©liowtt in anaXi-sef f©.r em^#i 
fl&iik, ,&F« sM#w in tfe# tsWes, fee pmmm% ©f ail ia tlte 
©oara tern©! ,lei,, to BQ*® tj-elw amd .fiMitsiP'-
th&n dOg.m* 
iAa#s m low at «# re&aiag led amt®iB&ti#&ll|' 




AV. FLASKS 21 a 32 




AV. 7o, CO2 
145 18.3 25.0 30.0 
D I 2 3 4 5 6 7 
DAYS 
Figure 4', ©eorease of Respiration with Depletion of 















UPPER-AV. 21.6 7o HgO (X) a 
21.8 7o H2O (0) 
V  MIDDLE-AV. l9.87o HgO (x) a  
l9.67o HgO (0) 
L O W E R - A V .  1 7 . 1  7o H2O (X) a 
l7.57o HgO (0) 
— \ 










^ 0.0 7o 0 2 
1 1 
ox ——. 
1 1 1 1 1 
ox 
0 I 2 3 4 5 6 7 
DAYS (X 1.5 FOR 19.7 7o AND l7 3 7o HgO) 
Figure 5' Decrease of Respiration with Time at Three 
Moisture Percentages, 
tatole 6. Eetpiration lsls« Z$*f% is,»t 3§® 0* 
S&f# 
iSd, mip' f IGtJL * f ei*' @< lai 
%-0 fotal laterrai OOg • • "  % ' •  
. fl&,f k »0. 3^1 t3.f^  .%©$ .mm . &rf wt. 
&.® $50.© @.-0 0.i {!.§ 2l.k 
§>fl 82f.0 $6,k Si.# I.« 12*4 6.i^ 0 4ii|kr<M0Mll|it>' 
1.31 ' m f . k  f$.$ 33.% f.? %3 US 
2.3» ffO.& 1«|.© 2S,% 13.3 mi 
3.31 ffi,f 1W-..0 19.6 •O.f 130 
5.0i. fsa.o 112.5 31.1 2I1.3 O'.0 
?33.l tis.# It.s 31.0 2S.2 
•fMfik a#. 211 23.f^ HgO' .Of23 . trj wt. 
§•0 Sl^ .o 0.§ d..§ a.& 21.0 •mmmm IMIM* 
©.ff S3I.6 i l.S ^^1.5 f.if 11.S mf 
1.33 •Sia.? fS«i It. a f.6 f , 6  6W 
2.36 ?f3.3 115-© 38.f 14.5 klQ liXliiillnWi-. 
3.if m.3 m.f tf.f IS. 3 ©.f 3m 
5.0^ 7S«.3 lit.® 50.^ tl.o 0.© 31a 
6. ft 737-7 121 36.f 30. t 0.0 21t •mumm. 
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faMt ?* Qf Z1*&0 «t 




s. ' ' '^ er 
' "^2 "" » %0 
m.m»k m. Ill 2 1 . H g O ;  *l3iS kg.  dry 
©•^0 7/:i»Q §.© 0.0 Q.Q tt.i 
M»§- 6.1 15.5 . $ki *** 
i.fa W*$ 33*? , 10.7 S.I, , 253 
?15»5 130.0 53.1 . m,2 0.f m 
l.-Df $$f.k IW*Q 2©,3 21.1 0.® im 
l?8v|. Itl*® |g»-0 ae.s ©.§ 18© 
.fJL&®fc ». J| %tf .130 kg.  aiT in# 
§,d if5,§ «•© ©•# 0.0 20 «®' 
t..f? M , §  %l»5 5.S. 13.3 329 
i.fi f€2.| n.Q, 2f.t f.6. i.5 22$' m$ 
m>2 131.0 18.5 0.5 212 
|..«i fts.l' ISi*# M.3 m.f O.O' 120 
fas f06..S 52.a m,i 0.© in 
*38* 
faM* 8.. Esiplmtlon &t Umlm at t9*0 awt 
19.8^ Moisture and 30® 0. 
t&fii . % ^ 
OOgi al» fer sent 
R %0 Total latai^ al Q02 
.flMl f| .»! ^ g. tri' wt,  
0.0. #,.0 Q..t ' 0.0 21.2 «»«#•««» • 
•Q.fS 18,3. 2Sa, 3.f li.5. 156.0 
t,0i 55..t 2?.f f.f 11. W.O 150 
f , m  W*5 il.f #.0. m,B 
U.4%. i lf.S 3i.i, 2f.€ 0.0 & 9 - f  
flaal It®.. li x f . m  iiOf •ISt wl', II 
o,§ fSl.t ©•Q ®.V© 0.0 21.3 
0.f5 ?3§.6 2f.t gf.t il..0 U , f  l#.0' »mmm 
2,0 710. § SS *•% Z f . f  • 11.-4 145..© X5ft 
6f©,| m*& xm,4 at»^ 0.0 99.6 —™ 
10.5i #0.f lf3,o^ m:k • 2S.S a.0 78.5 
*3f-
9. Seaplmtlon ef &ai 
17*$  ^ Moistmr® ma 30® a. 
QO2," ®i<r FeFeeiis 
% total 0« m i»if- %,0 
WlmU a#.. Hg®* .afS# If. , trf- »t * 
o.§ 66€»0 t.® t»0- 0*$ 21 ..i 
6k$^n 25. i  25.2 3.9 16,1 87,2 
2.51 62M,§ 5|.§ 30.. 4 $.&• 11.3 f5»# 8§.0 
6.12 S$3*2 
€i*f 19.1 ©..f 61.5 
i.&f 581 ,^ i 123. 12,# 21.1 21.8 
12..02 5«5..3 i#3.2 2$. 9 25.5 0.0 21.f 
fi&sk m&* Si lf,0 HgO; .275 &I7' wf. 
6-lt3 * § 21.3 
25..© .25-tt •1 .^.§ f5*6 
42%»2 30»2 8*.« 11.3, n . f  
Sot. 9 UmM if.l gOiO §.*0 i f .4 
fm se?,s • I2i.a 3-1.. 5  ^ 2.2 «§ i»0 21.^  
li.m i5i«'0 2.^ ' # 1 2^  §..,0 22.1 •mmm 
ftis tpe&A, hmmm, is 
Mmpimtim m%m toiip«i •impiHy ant tEperteatiallj willi 
itt' *11 Selfttiw wsm a© Ism 
%& tilt 4ri#F. wItIi liitif Immr rt»pi»ti©a 
ftlliiomfli a relBtif® €«»©#.«t aiglit fe&w 
pei'tdt 111 tJHe »ore Ant, fiiislly, t3ae» »« 
110 ©onsiflteat in the mte imrft at Qg »&« 
mu& all @f tb© 0ig «* produced by femettt&ttm# 
M m mfw&m the ».t« at mm pwr mmt Q-g w&s h&Xf 
&f tilt laltl&l. mittts# St is ii®t |»©t#l'fele t'© ««.pamte tli# 
of Og mmA 6G_g i« tfe»#e em» 
&itli©«gh the tjpi©al wa« a 
msifdm i® .mit of g% after Og 
*&« extiasi.ttH. It «e«s.i prefeAfele, t^ syefor®, l&at 
fs««« sfftstiiif tJie »tes. 
*.f& m ®f Mmtme gmia with MammBim 
Ami Mmmsing sp» ah&wm %m ,i® aaS giJ'&pli.et la 
figitri i,. a®siilts wltii t&ls w&m m&t i»3rlE»ily 
tlffereat frm tlies© witli ©om e:s,©«pf,: m .aetei 
t&at tlie mtss wmw9 Xmm* ntU Swatmi*e mrm m% 
f'.0 aa€ 2® p«.r oent aotitstf#, i'#«plrii.tl©a ftlfeoiil 
tw© tklMi as % lusttat «f afemt ©ae toAlf, 
o 
o 41.7% HzO 
X 31.2 7o 
•  2 1 . 6  7 o  H 2 O  
A L L  3 0 . 0  "C 
800 
7 0 0  
600 — 
5 0 0  
•o 400 O" 
0.0 7o 0 
:  3 0 0  
200 
0 . 0  7 o  0  
0.07o 0 
0 2 3  5  4  
D A Y S  ( X . 8 2 5  F O R  3 l . 2  7 o ,  X . 3 5 8  F O R  4 1 . 7  7 o )  
Figure 6. Decrease of Respiration with Time in 
Immature Maize. 
10* R®apiratio« ©f frtshlj Haarrefttd Sorn 
3l»20 mM M*0 Moisture a»d 30® 0. 
lays % fotai '^ 2 ig-' ft 
F3.»»1E a©. Is HgOl .0295 feg. d«  ^ wt# 
§.0^ flO.0 0.0 ®.§ 0.0 21t.0 
-*• 
#aS' ssf.a iif.i W'2 5»3 16.2 iSf.0 
t*^5 $$$»^ 11?.$ U.3 13.0 f.7 •135.0 S60.0 
Ci»f€ m6*$ 16#'» 56.3 2.S 37%^® 
1»33 82? ..8 lf0-§ 2f.f 23.d 0>f 25^«0 iiwiiii!i>i»>, 
las S0f.? Si3.5 3S.1 27.7 § . ®  ili.e 
mrnak a©. Xl|, 31.2^ HgO; «i3M kg. . €rr wt. 
0*$ fl2,9 • Q.d 0.0 Q*0 20'. i 
8fO,,i j f , k  k*Z 15.5 3lli.0 
0.fl. iis.# m,% i§»f 226,Q 251. Q 
S«,3 1IA,Q 17.0 151-0 
3.12 SiS.i W&»6 30.© m.4 l.lf S6.2 Aifl<'(iMN|iiiii' 
8tf.« lis*# 21,3 23.7 §.0 gl.3 
^^.99 m*3 ifS.5 12*3 i^ '.a 0.0 3i*f 
Wimu »#• ?! 21 IgOi ,112 li*. w$ # 
#.D ssi.o §.0 t.o 6..0. 2§,8 ,lll»iijj|WHHll, 
9-i5 S2f..6 3#.§ #•1 11*? 35^6 
2.05 St.# 10. f 7.0 i#0.7 3i.6 
k:»fk 876. a 167.0 »i.3 ii.a ©.0 g5»l 
6*Qk f M n f  Ui»o 2S.3 e.i 20.3 
msg&^tlng mt»m t© tto# ©fft#i8 ©f mA 0cig» 
At tUt %m-m% |21»#| tM# t^tui »&f li&w "besn 
mmmrn* 
of Ii@r®©riaaisa« m ieiipimti®'!! ©f M&is© 
li@i?o©iPi&iiii»», molds izo, 2i5t pl&JT «»@1> 
g.. ^»«l8:eat In tli# of timt mw mrki* 
&m ,to.&ye §«5»slt#:r#4 tb.#* %9 tk© sftJ-ej* f&et^or itt 
W9splm%%Q&* *ila©r ,§1 IM, f» 51.f) «aiiel»,i.#i *me 
ia ©f iifetat at tli« so*-©&l.lel 
aeistmift eoftttat is •#«««©€ toy tto® -resplsmtldn 
#f a#li» ©II «t Im tn© »«««.« •»!««« w©i?k«i»# «i»#i ijmriotif 
QT fmnglftatf ai»i with t&© wk»m% mthm Wksm 
%rflm complete sterilization-. w».a 
mi itet toy t&# 
f» Mrnm it fm of 
%f 3w* §* S* Etiflfj 0f soakiiif tlit grata for 15 
aiamtt t  I *  & 1 to lf . | / .0©§ .solmt ioa &i fM§ 
tre&taeal el'lataatdi all tiapl©# prnmA 
%# mem @tt- astfitmi itf&Jp (figttre ?)| 
©tlie» .tfe,dw®t att. mmBt&ml mlQny of m ip«ff ©low gmving 
a tQrmP^, tore mmm 
mmtB ©«aipl©tf tterilitf gu.% ia|mr«d %hB- mrm.. aat wm® 
-44-
Figure ?. Control (Right) and Near-Sterile Maize (Left) 
G-erminated on Dextrose Agar. 
iitt* m the ©©EtFtl ftsapltt of 
ttitft# mm m& mmu Gmmm^U tmmtM 
mhowm t» fifclii# 11 «iA piotte# in flgur® i. Average 
gewlaatiaii at tM eat at tfes -axp'trim#!!!!! was ft pm mmt 
for f&e sesntmlB &s<i §5 far tli# tuipsl©®. mm 
tii« ,rtspl.mti#a #f tli# aai aeais»s.t#ril@ let# 
«r« p|@ttet agilatt tlie iat» p#iati 
fiv« m fit to a s-iiigl# «rr«, iftaieatiag m 
iiltfemnmm ,im rm^plraMtm toe to tii« of $1% 
»0ii# aai.. »0«t Altfeom#i tfa# rtittlta »igM mry 
irltli ©ttor Idti, and particularly wltli pmmr &t 
mm-, th&f €0 ladi^t# %k«t •*!«© gmia. :ii»« 
m •©.? if« owa'wiiiA in mm ©xponential 
I 
MAna-ti* ffitM lJi©3?e&®isg a@igt.mrt ©emtant. 
.li-6— 
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M: S - " m ^ m m M. M % m m " a a 
ffe.# i»efpir&tt@n flask-mset im tMs ^work, aad 
la Figwr# 1, is mn mSApt&tlom of & flmk mm&, I«stf«toe'r 
115)- .fee is Svea graitaa 
fla#«,Jstati a«y l&sk Sigi m€ mf mpme^ -rafeljw t&a'sams® 
a lAiPg® erro-r wliaa e©g mnmntwrntlms @a the tw©. slfiti 0f 
the mfelseF ai?« appfeela^lj Willi, this 
it i® ,f©®slM'® te «mk® mmw a^asiirtatiits t©»©,al,|' 
aate, urith the Warterg mppmm%m§ mt m sa&ll fi%etl©a of tlit 
ftffftratmi, ©©ft, ffee 118® ef »afre-»#«ples iiolAs wrom $& 
a X«y«l., m€ m&kes pmalhle §%u&ie» of 
ial »©t easily ataptatol® t# tli© f&rtomyg t«iiiiiiQm@s. ErmfB 
tae to i»apii €r©p ia tbe jpei-ptratsiPf" »te, wttk Og 
iltpl®li©i* feave fe#®B fairly well aTOite-i laj m%-m 
ag® ^ a* tto ftM^ltag at the eoiifc#at of tii© flask 
w&B nearest t© lO' |»i? .#eiit» ®iis averai® fi^gaf® i# teiig-
aaftt ,|^Q, .aat all #©apftri«#,a» of tysatamla, ©tlisr tliaa 
^laafiag ©f % ar® ©©«par«A ©is tfeis feasi®. 
of 
fli© iata ©n tbe eifmt ef aoiftmre ©n the r©flpii?»ti#a 
•©f aa4»« gmin, itewa ia, ?ig»F«s 2 ant 3 an€ th© ae.eoapioi^-
img mm ia gm®ml -atgifetatnt with pmMisli®# .result* 
Mitk oilier grslas. It 21^ i. |f«tol© tk® -refpiyatiaii et 
a&ise 4a®psa®#4 lOO tia®i fi»®» k sl./kg./ia* at per 
t©a1 a®iit«F® td ©^et.r ^00 nl. «tt 23 ptf mn% adisf^p#. 
#0«a at 1^1 per ©eat »9istai«« is ooa»it#r®t saf# for 'fcnillc 
«t©ipi&f© -Ailt e«.r.®#» mntminlm 23 psr e@iit raoistttit is 
teo w$t for mtw triblimi sBter aaf bml tb® »o« 
©©iiiiti#as» ltipi»ti©m» Qf esmrs©, ia @aly a part of tli« 
t.to3piige prelJlea. aer® isf©rtsat i« 111® • .^ toilitr 
©.f grow mpitly at tlis lii.^ #r »©i»t«r©i irliea 
teap#mt«r#t m9 met m Im m t© inb^itoit their 
STfttt, th® liighs$t, respiratiea -pate ©lsiew«i Ms.?® f©i» 
«.a.t»rt .©sM, 4'3§ 3# aai 23»T'|itr aoistar®, 
i», ii®t- a piiFti.#Bl&rly high •»!« for plmt Mm%9 
If.rifatf- eeaiusieatlen) h&^ ©tetaintA jpst#s of aort thaa-
2QQQ »l./i.ay, for »•».•.&% Is-S p®3f mn% self tare sa€ of 5000 
al,/day fo.r tr©®» .leaf*®!, fli#.S0 tissw®, oteirieiiilj, &m 
E®t suitall# fm hnXk ttorag©. 
„ file mr^rn Pigiif#s 2, m&. 3 i*i«e expeaeatially &ad 
w© niifet itssii*® th*l tlwr w©mlt ¥©• t«««ip.iB#d isy tli« e^mtiQai 
y is (f) 
§Qg fi*#dii9tii.a *•»•«! .few latereept ©f tke log 
#mfT«S £ « ©.^ « soistare 
w si«pe el* the l©g mrw&*^ Vhm tiie data of 
figai?® 2 mm f,|.©-|tt4 m» we tii# f»piis of 
Wigum f. 'Si© vma tJP@at»r At lo*«f aelitttres, 
SUA til# tetaks of t&e m^W9S f&j tmm 20 p&r mu% ©oistus*# 
&t f» to If per #aiit at 0# fw© #«i»s,"8i0iis «-
t« ftefterife® mmmt 
ftt 1i© low#!* mi-staye' ragig® aad 
?2 - sa""®*. <9) 
tM® tfcf «rft» Is f $hm &ppmxim&t9'^^ 
l.|- Is&t sa»e miitei ©f ifrttli. Alftei'eat wmMm ©f ^ «iiA 
ffe® lof ratt of la«ye&s©' of ffgp.tratioa with aolstiart 
wm tlitif a©! affwt-it l3f •t«sp»em.twrt. Wm .|g «rft for 
21'^ H. appears to ^ liiga.,. aad tki# -1^ f&l-ttttg tfee ttyp@# 
teaf#fatii»,r#« a«# It it iaalitfiii, if 
%hme mm sigaifi^aat ta view ©f lili® m&ll 
nmhm of mpXimtimM 
. fhe mmm of flfare 3 ar® ss legs is flgar® 
10, Bi# «fca0 li shQwm^ witli fciit except;ion® tli&t 
til#' break %m t&® lof emwe fer limatttre mm esae &% 2k.. $ 
pm O0nt «©|«lmrt mmi Hit Ml&pm, or ^mlurne, for the 
latt&tWF# mm &ppmW' ttfinltely leney, fiii» Mttermm 
3p®«p©ase i® mMBM&mi. to tot mm of 
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Figure 9. Log Plot of Re8piration Data Shown in 
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Figure 10. Log Plot of Respiration Data Shown in 
Figure 3• 
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tet tlmt. th© ®l9pe of the ila® 
tm . mm wm» wltli timt ef ifee ^ iiii# 
tm mm* 
£ffe©t® ©f 
Oar: iatifc #» tto® Qf tmmpemtmm m ytftpimtioa 
A*»# %m figar# J^s woaia, l»® ftipira--
•fiosii- #f wall#' giml« liitip®a,i©t wttli teap®»twr«, a«€, »x* 
##j>t ia tf tit:# U* 
psyiioa, «liwe4 -T&Xmei- arowt $, litla ©f tt»i» sort 
five in ©tttatioa f#i* til# teap#»te® ©» wmptrs^ 
% l m  © f f  
f « • lio) 
wlieye, I,. i« ta t«gj|»#s sat the ©tteey 
miae® are as in ttmntiett sfe tenyemtmi?® eo#rfiel«at 
m0mm» th&X thm m&plTAtim 9f mft mm m^M la® 
ae^re«j#i oa tb« ©f l§i tists "bf ©©©liag the- -eorE 
®i». So® f, ffea tJit t'#fflEp®»«mre of a wa» fall tay to 
tttitr r'^'ro i«gF®« ana ^0 tiaes hy e^eling fe©l©w 
tmetirng. 
Sffetti df % ie|>i®ti@a aat Ae'euMmlatiea 
Wim tm§ ,^1 of ^6, li pi®ttet mg&Xm% 
ft «l.©pe If o%t&iae€ whiA stows & l#gwlti»il» 
§.9mmm ®f m&ptr&%tm »r|,.tl SCIg &#«am3la* 
ti©a. flie r^spoats is fttierlfett fmt.l«fMi-oi»ii.,y fejr tli« 
equa-tion: 
y =. (11) 
wtoi«rt £ « 09;g aeoswilfttioia wltti ti»€! .&M tlie &W&@t iralit®® 
ar# Qf ff|. f&a ,ii#fatlTe ml«,e of A# ex* 
with tin# 
ia them §l.©s#€ ©©at&ta#i*s. 
fli« -ftsta mm tufitieiif ia tl:«t tMey i.© aat peiwit the 
g%pmm%lm &t of #t|>leti©ii, aii€ s^ewwl®-* 
%i©«. i@«® ©f tit ©#!>©» %9 9hm 'iOg 
af%«:r % 4i tSis s#»*llet W'mtmr «f f m %:$ 
Ittt tilt ».»peiii.t wm* mot eat tiiert mm m.m^ 
^ihm irrftfulaFlties t« th« latft t© si*gf««t tiiaf thai® 
siiaii.©« If i!t«&.tlaa (11) imsriksB the sMiigt 
in • W0spi.mtlm attei? 6g i« eilAiistet as well "be for# 
C'tf. fig^ss: co^ »af fet mmm»A t© fe# & f&©%©.? At** 
tm$lag mMpimttm* 
Il'M CI.3) %h&t re®pimti#B ».%•« de«y«ia,»«4 with 
0O|s Wmm Mi® e'xps'riaest&l Sitta 
k# 3.5111-
flip rate of aaaiirobie OOg prodmstloii in pl&at 
tissues ia A^prmmtS, by s&i»teon dloxAde. 
tit&tively the degree of depression at the 
t©^«ratmr© used appe&fe to be proportions! 
OOg alaosj&sy# preesars. AtsoT® 50 p#r ©enl 
th& ettmt of iaer«asiftg the eonoenti^atloii fe@iisae 
gmdmlly l@so marked. Thljs depy^e^ssnlS action of 
darbon dloxlt# i» aot liaittd to emilatoie CO^ 
protlaotiaa, Mt ocotirs also la asrofelo i»efplr»&t?i0!i 
in the pjwseR## of axygtn, 
mm siti@.p w«,y will Mtip t# tlfftrentiat# 
"fettwstii ©f tlie«® two. §&#««•• 
f&e p®ri0*rp ef Ji&ig#' la aormllf sies*©--
©^gaaitai aat sffiriiisafifitt 
te tlie grala i« wrf fli« mmi. Jn«r#, 
higB •«|m&3.i.tf i#«t «5oya. ift m X»l9,§00 
selmflon» wa# is ©l.laii&tlaf r1.1 ®©M asi, 
•baeteFiai p'wfli with -mlf & 5 ®#at la 
of lla# trmtM- g«l»» ifeeii tli® of 
%:!»•©&%«€ aad natirtat^ft was aaassrei m% wois-^. 
tttf#! mp to if 'per ©estj the twn -ralttes w«i»e mt algnifleijit-
If Aiftsmnt, Smsi & r«amlt i©e» b»«ii that tlie m©M« 
$.Q nort l»t «l,3r tbe tots.l i?esp4mti0« of 
»ol4« Aftt'tsmlft did mt riBe «!«#•© ttet of the fmtii slefi# 
m m A i r  t l i #  e a u d l t l o n s  o f  but 9 x n « r l » ® n t 0 .  mem vqA 
will fe# 'mmBMrnrf to eirAlttat# tk# fat®@ ftf gyalas 
and ta, @f tM© storel 
Eepujfts %%&,t msMrn af® fey »0®S: of this respim-
1i#ii C20| mm pmtefely twe tO'tli® as# of iBjiirloma i&eal-
®sls ai a©li iAilsltfif'#* It If slso possiMe fcMt mp 
stla«la%#t rtipiration of t&s tr©at©€ gmi® afe©.f® 
tlicit of tli® gmia ^Ima ia tli# fe«t» 
0f graia grswa it®,rile #©:«ditions,¥itM mat with©at 
s.pee-ifi© la#6i»la.tl0its, nay- to« s*#^uirea to ssttle *11 poiats 
of tills mntrmmsf* 4ata,. Iieweirsi*., iaiimt® timt mear-
ft'tyll# «i&e is #apaM@ of High rmplmtlm rates und that 
iti, rtaplmtiaa »«poat.a to weistmr# pef®e»t&fe ifeaage# in 
%h& mm^ Maimer m gf»l,ii. 
Bwmmi 
fto# r#spi«tioa of iiaiie graia lfier»&i«t 
If wttli the p9Tmn%&g$ of aiAfA .aoig^iire mmQTS.ing to th@ 
y m (7) 
th& mtt of l»eFs««®, %, wlt& Bdlttwf"# perO'eatfeff®, 
•few:!:® t© & 3,0wtr ir«i«e at a seiitar# p®i*©etttag@ wlil©li was 
lower ith ta4glief F«spif&tidn 00 t&at 1*©,^ 
and ptifiap# m&m, aiailsr ti«ati©af &m to mmit 
til# refp#»»« of, TOiplFatiQH t© 
lamture grain pluket with a MlgM aolst-are osstent 
«te.ov®i til# s&sic solstttr# pelatioms-as resostoi gimia, bmt 
rate,# w&m albowt one slxtli mm hl0i at tli© t&as selstur# 
p«r©eiTitftge#, pwmw.mm¥lw &s &n expMfslQa of ^orm&anf of tik& 
gmltt... 
, E#spl.f»iifl®tt of lifertaatA witli teiiBeratui*©, ghow* 
tag « OR the ordsy 6f 
lespirmtion ieoreasei la «#al@4 eontal.iitrt m Og wms 
aftd COg Aiie«Bttlat#A. fli« was 
toy til# ©qmtionj 
y « (11) 
i 
.ji-
whem £ a COg witli tlsa. 
%B9pir&tlm of s. foot gr«.tf of ®e(&t ®orn wae not af« 
toy ft twRta®nt wliieh. ©iiai»te€ all molds 
aad «©®t hmtQwlm wltli aegllgllsle tff®at om tlit gewlaatien 
Qt til# gmtft. 
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